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Abstract

Aim: Respiratory dysfunction is one of the most common problems among patients with
end stage renal disease (ESRD). The aim of the present study is to evaluate the effects of
hemodialysis (HD) with and without ultra filtration on various parameters of pulmonary
function test among these patients.

Methods and Materials: one hundred sixty ESRD patients undergoing maintenance HD
more than 3 months and without acute lung disease were included in the study. HD was
done using Fresenius 4008B dialysis machines, synthetic dialyzer membranes, bicarbon-
ate base dialysate and with zero to 1-4 lit ultra filtration rate during each session. Spi-
rometry test was performed before and immediately after a 4-hour HD session and al-
terations in spirometry parameters including forced expiratory volume in first second
(FEV1), forced vital capacity (FVC) and maximal mid expiratory flow rate (MMEF)
were determined and their relations with ultra filtration rate were analyzed.

Results: The most common causes of ESRD were hypertension in 65 (40.6 %) and dia-
betes mellitus in 46 (27.7%). Three patterns in spirometry were found among our pa-
tients; obstructive, restrictive and normal pattern in 20%, 35.6% and 44.4% respectively.

108


http://semj.sums.ac.ir/vol13/jul2012/90043.htm
tel:+98(916)%20600-5565
tel:+98(611)%20221-6504
mailto:E-mail:dr.raji.h@gmail.com
mailto:E-mail:dr.raji.h@gmail.com

Shiraz E Medical Journal, Vol. 13, No. 3, July 2012

There was a significant increase in FEV1, FVC and FEF 25-75% after dialysis (P <
0.001). But, the average rate of increment in FEV1 and FVC was higher in patients
undergoing hemodialysis without ultra filtration versus ultra filtration and the difference
was statistically significant (FEV1, P = 0.04 and FVC, P = 0.001).

Conclusion: According to the results of our study, spirometry parameters increase sig-
nificantly after a session of HD but these increments were much more in patients under-
going HD without ultra filtration.

1. Introduction

Chronic kidney disease (CKD) is a pa-
tophysiologic phenomen with multiple
causes that leads to decrease nephrons
and creates ESRD. Today, with exten-
sion of dialysis, the prognosis of the
patients with ESRD has improved. In-
dication for dialysis in ESRD is uremic
syndrome, hyperkalemia, sever acido-
sis unresponsive to medical therapy,
sever hypervolemia, significant bleed-
ing tendency, evidences of malnutri-
tion and Cr clearance 10ml/min per
1/73m2.0)

Respiratory system in renal diseases
was affected by variable mechanisms
which includes: hypervolemia, meta-
bolic acidosis, pulmonary infection,
metastatic calcification, pleural dis-
eases, sleep apnea and myopathy due
to uremia. Uremic lung in ESRD pa-
tients is different to pulmonary edema
due to heart failure and ARDS Various
mechanisms such as volume overload,
left ventricular failure, hypoalbomine-
mia and increased pulmonary mi-
crovascular permeability may favor
edema formation. Sub clinical lung
congestion in CKD can reduce pulmo-
nary volumes and maximal expiratory
flow rates which this value usually im-
prove after dialysis. Treatment by
hemodialysis causes reduction in arte-
rial Po2 with amount of 10 to 15
mmHg after initiation of dialysis. Se-
verity of hypoxemia depends on the
type of dialysis membrane and dialys-
ate buffer.(6-10)

Because of the most reasons of pulmo-
nary edema due to renal failure involve
volume overload and increased intra

vascular volume, so treatment should
include removal of excess body fluid
by dialysis.(6-10) One of the results of
dialysis § better respiratory
function.(11)

Pulmonary function test is important
for evaluation of pulmonary system.
One of the major type of pulmonary
function test is spirometry that meas-
ures FEV1, FVC, FEV1/FVC and ex-
piratory flow rates.

Therefore, we decided to evaluate the
effects of hemodialysis with and with-
out ultra filtration on spirometry pa-
rameters.

2. Methods and Materials

This study was a cross-sectional study
that was performed from 2008-2009.
The ESRD patients on maintenance
hemodialysis in Imam Khomeini hos-
pital dialysis center were selected. The
patients with GFR > 10%, impaired
level of consciousness, need to me-
chanical ventilation , non cooperative
for spirometry, uncontrolled heart fail-
ure and the patients who were on
medical therapy with bronchodilator
drugs, were excluded.

For each patient, ultra filtration and
level of decrease of body weight
through dialysis was determined by a
nephrologist and on the basis of the
post dialysis body weight in the last
session, daily urinary output, dyspnea
and ortopnea, and patient's vital signs.
Hemodialysis was performed for 4
hours by using synthetic dialyzer
membranes and bicarbonate base
dialysate. Blood flow rate, dialysate
flow rate and ultra filtration rate were
250-400 ml/min, 500ml/min and 0-4
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liter, respectively. Spirometry was per-
formed before and half an hour after
hemodialysis session. Alterations in
spirometry parameters includes: forced
expiratory volume in first second
(FEV1), forced vital capacity (FVC)
and maximal mid expiratory flow rate
(MMEF) which were determined and
their relations with ultra filtration rate
were analyzed.

2.1 Statistical Analysis

At first, we studied with the use of de-
scriptive statistic methods such as dis-
tribution of frequency, tables, mean
and standard deviation and then the
results of before and after dialysis were
compared with paired T test and MC
neamar test. A P value less than 0.05
was considered significant.

3. Results

A total of 160 HD patients (112 men
and 48 women) with median age 51.36
years were included in this study. The
causes of end-stage renal diseases were
hypertension in 65 (40.6%), diabetes
mellitus in 46 (27.7%), Autosomal
dominant polycystic kidney disease in
10 (6.2%), glomerulopathy in 6
(3.7%), unknown source in 27 (16.8%)
patients and other causes including
uropathy in 6 (3.7%) patients. 86 pa-
tients were undergoing conventional
hemodialysis without ultra filtration
and 74 patients on hemodialysis with
ultra filtration were compared. The
prevalence of respiratory symptoms
was determined by questionnaire. The
prevalence of cough, dyspnea, and
pleuretic chest pain was 43.8%, 23.8%
and 21.3% respectively.

Three patterns in spirometry were
found in this patients; obstructive, re-
strictive and normal pattern in 20%,
35.6% and 44.4% of patients. The most
common pattern was normal pattern.

In both groups, after dialysis, there was
a significant increase in FEV1, FVC
and FEF 25-75% after dialysis (P <
0.001) table 1. Mean alteration in
FEV1 after dialysis with ultra filtration
was 2.08 % (CI 95% 0.86-3.3) in com-

parison without ultra filtration 4.48%
(Cl 95%2.59-6.31) (P = 0.04). Mean
change in FVC after dialysis without
ultra filtration was more than with ultra
filtration (4.8% in comparison of
0.84% CI 95% 3.12-6.62) (P, 0.001).
Increment in FEV1, FVC was much
more in patients who were undergoing
hemodialysis without ultra filtration.
Mean increase FEF 25-75% post dialy-
sis with UF was 7.35% (CI 95% 3.46-
11.24) and in patients without UF was
3.97 %( Cl 95% 0.84-7.10) (P = 0.17)
which was not significant. Table 2

All of the patients had increase in FEF
25-75% with hemodialysis, but incre-
ment in FEV1 and FVC was 57.5%
and 52.5% of patients. Hemodialysis
with ultra filtration versus without UF
creates increment in FEF 25-75% but
statistically wasn't significant.

4. Discussion

Patients with ESRD and on hemodialy-
sis treatment are exposed to multiple
pulmonary conflicts. Pulmonary dys-
function may be the direct conse-
quence of circulating uremic toxins or
may result from volume overload and
other mechanisms such as metabolic
acidosis, pulmonary infection, metas-
tatic calcification, pleural diseases,
sleep apnea.(6-10) Impairment of spi-
rometric parameters in patients with
CKD is continual with reduction of
GFR and thus small airways dysfunc-
tion may be seen not only in patients
with end-stage renal diseases, but also
in those with moderate GFR impair-
ment.(12) Correlation between weight
loss due to ultra filtration and im-
provement of spirometry parameters
have not been determined exactly and
different results in controversial arti-
cles are present.

The results of our study showed that
FEV1, FVC and FEF 25-75% signifi-
cantly improved in patients on hemo-
dialysis, but increments in FEV1 and
FVC were much more in patients un-
dergoing hemodialysis without ultra
filtration, and improvement of FEF 25-
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75% had no significant difference be-
tween hemodialysis with and without
ultra filtration. In comparison with the
previous studies, our study had a prior-
ity which includes a variety of large
samples.

Cury JL and his colleagues studied on
Seventy-two participants who 32 of
them were with CRF on dialysis for at
least six months, ten patients with kid-
ney transplants within six months ear-
lier, and 30 healthy peoples as a con-
trol group. For all groups, spirometry,
maximum inspiratory pressure (MIP),
maximum expiratory pressure (MEP),
and six-minute walking test (6MWT)
were done. There was a decreased lung
function in the dialysis group for FVC,
FEV1, MVV, VC, MIP and MEP, and
decreased FEV1 and MVV in the
transplanted patients compared to the
control group. Patients with CRF un-
dergoing dialysis showed decreased
functional capacity and lung function
which these values were not com-
pletely reverted in the kidney trans-
plant patients.(13)

Kovacevic and his members studied on
39 patients with CKD without cardiac
and pulmonary diseases. These patients
were on regular hemodialysis using
bicarbonate or acetate mode. They re-
ported that VC and FEV1 significantly
increased in men whereas in female
patients this improvement was not sig-
nificant.(14)

According to the study of Rahgoshai
and et all that evaluated 26 patients on
maintenance dialysis for at least 3
months. The results showed after
hemodialysis, the FVC significantly
increased but no significant increment
in the FEV1, VC, and FEV1/FVC ratio
were found.(15)

Alves and his group evaluated 61 pa-
tients and they showed that the im-
provement of spirometry parameters
after dialysis correlated with Ultra fil-
tration (P = .03) (16), in spite of results
of our study. But Navari and associates
reported results of spirometry parame-
ters in 41 patients. They found that in-
crement of spirometry parameters just
in patients were treated with dialysis
by using bicarbonate dialysat. Post di-
alysis ultra filtration had no significant
effects on spirometry parameters *7,
the recent results was similar to our
results.

Lang and et all evaluated fourteen
clinically stable ESRD on hemodialy-
sis who had no acute pulmonary prob-
lem, and they concluded that there isn't
any correlation between Lung function
and wultra filtration or duration of
hemodialysis.(18) At the present study,
our results about the comparison of
hemodialysis with and without ultra
filtration were similar to Navari and
Lang's study.

5. Conclusion

According to this study, it can be con-
cluded that patients with ESRD under-
going dialysis have a better pulmonary
function after dialysis and it may be
due to extraction of toxins from blood
instead of extraction of excess of wa-
ter.
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TABLE 1. Mean Spirometry Measurements Before and After Hemodialysis

Factor Before hemodialysis After hemodialysis P

FEV1, L 1.82 +0.52 1.91+0.55 <0.001
FVC, L 2.09 + 0.63 2.1+£0.62 <0.001
FEF25-75,L 2.28+1.04 2.46 £1.10 <0.001
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TABLE 2. Mean Spirometry Alteration with and Without Ultra Filtration

Factor With ultra filtration | Without ultra filtration P
FEV1% 2.08 +5.26 4.45 + 8.64 0.04
FVC% 0.84 +6.49 4.87+8.4 0.001
FEF25-75% 7.35+16.75 3.97 +14.52 0.177
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